Introduction
In December 2009 most influenza cases in Europe were caused by influenza A H1N1 virus. The infection presented with usual influenza symptoms such as cold, cough, fever and asthenia in the majority of cases. However in young adults and children occasionally an acute respiratory distress was the first presentation requiring intensive care treatment. Usually early antiviral treatment has proved to be effective, but in a minority of patients with respiratory distress mechanical ventilation and advanced extracorporeal support is needed.
Influenza A presentation with near fatal status asthmaticus has never been reported until now, although history of asthma is considered to be a risk factor for complicated influenza A course. We report on a patient with influenza A triggered status asthmaticus and severe pneumonia unresponsive to medical and ventilatory treatment, in whom prompt application of extracorporeal lung assistance proved life saving.
Case report
A 44 year old man, whose written informed consent to the scientific use of anonymous clinical data was obtained upon hospital discharge, was admitted to the emergency department (ED) due to the sudden onset of cough and dyspnoea. Despite a personal history of asthma attacks, and no historical or spirometric feature of COPD, no specific long-term therapy had been initiated. Symptoms of cold, cough and fever were reported 20 days before ED admission. At admission the patient suffered from respiratory distress, and the clinical exam showed severe bronchospasm, use of accessory muscles, central cyanosis and tachycardia. Body temperature was 37.3 C°. On the basis of age and predisposing condition (asthma) a H1N1 influenza A was suspected. Chest X-Ray showed signs of pneumonia, hyperinflation, with mild atelectasis on the left lung basis (figure 1). Laboratory data including chemistry were within normal limits but creatine phosphokinase (CPK) which was slightly elevated (550 U/L), whereas blood count showed neutrophilia and lymphopenia. ECG showed sinus tachycardia with heart rate of 140 bpm. A pharyngeal swab was taken for H1N1 test using real-time RT-PCR (SuperScript™III Platinum® One-Step Quantitative Kit, Invitrogen Ltd, Paisley, UK).
Despite prompt high flow O 2 therapy and intravenous steroids, severe arterial desaturation and respiratory distress persisted and even worsened without any clinical improvement. Therefore the patient underwent tracheal intubation and mechanical ventilation and was transferred to the intensive care unit. Initial ventilator settings were pressurecontrolled ventilation at a rate of 8/bpm, positive end-expiratory pressure 5 initially 0.5. Low tidal volume ventilation of 320 ml (4 ml/kg) required inspiratory pressures of up to 60 cm H 2 O. An arterial blood gas analysis showed pH 6.83, PaCO 2 103 torr (13.73 kPa), and PaO 2 /FIO 2 100.
Despite repeated inhaled bronchodilators and high dose steroids, intravenous muscle relaxants, salbutamol and aminophylline, arterial blood gas analysis showed worsening hypercapnia (pH 7.0, PaCO 2 132 torr (17.6 kPa), PaO 2 /FIO 2 128.3). Isoflurane/O 2 ventilation was then commenced with the aim of reducing airways resistance, however the clinical situation did not vary; lung resistance and compliance remained poor, with required high airway pressure leading to hemodynamic impairment.
Approximately 5 hours after admission to the intensive care unit, due to the persistence of the severe and unresponsive respiratory condition, a decision was made to employ extracorporeal lung assistance with extracorporeal membrane oxygenation (ECMO) system. A polyurethane catheter was inserted into the right atrium via the right femoral vein for blood drainage using the percutaneous Seldinger technique. An additional catheter was inserted, again using the percutaneous Seldinger technique, into the superior vena cava through the right internal jugular vein for blood return, in order to establish a veno-venous ECMO. Heparin was administered intravenously in order to maintain an ACT > 160 sec during ECMO assistance.
The ECMO assistance was commenced with blood flow at about 5 L/minute, a fresh gas flow of 8 L/minute and a FiO 2 of 0.1. and then adjusted to maintain a PaCO 2 between 40 and 45 torr (5,33 -6 kPa) and arterial O 2 saturation >92%. This enabled oxygenation to be maintained even at dramatically reduced mechanical ventilation settings. The patient was maintained with protective ventilation at mechanical respiratory rate of 8 breaths per minute, PEEP 10 cm H 2 O and peak inspiratory pressure 25 cm H 2 O. These parameters led to a tidal volume of 190±20 ml, which slowly increased over the next 48 hours.
Non-invasive monitoring with Vigileo system showed increased cardiac output (6.8 l/min) and reduced systemic vascular resistances (670 dyn·s/cm 5 ) requiring low dose noradrenaline to maintain a MAP >65 mmHg.
Although the pharyngeal swab was negative for H1N1 using realtime RT-PCR, antiviral treatment with oseltamivir 150 mg twice a day was started and maintained for five days, and serum test was performed which was positive for influenza A. No infectious agent was isolated either from bronchoalveolar lavage or from blood. Tests of the urine for legionella and S. pneumoniae antigens were negative.
Three days after ICU admission alveolar ventilation improved (PaCO 2 39 torr (5.2 kPa), PaO 2 / FiO 2 220, pH 7.41,with peak inspiratory pressure 28 cm H 2 O, tidal volume 620 ml, PEEP 4 cm H 2 O), and the patient was weaned from ECMO. There were no ECMO related complications, and the patient was weaned from the vasoactive drugs on the following day.
The patient was extubated 5 days after admission, transferred to the Pulmonary Unit on day 8 and discharged home on day 15 with full oral antiasthma therapy.
Discussion
Despite our case not being unique as regards the H1N1 virus infection and severe asthma attack [1] [2] [3] , to our knowledge this is the first report on the presentation of influenza A with dramatic status asthmaticus. In our patient pharyngeal test for influenza A H1N1 type was negative probably because the viral infection had occurred 20 days previous. The serology did not allow possibility of making a distinction among the influenza A subtypes, but several factors consisting in the epidemiology (in the same period almost 100% of influenza cases in our region [4] were due to H1N1 virus), the patient's characteristics (asthma), the severity of presentation and the fast response to antiviral treatment led us to suspect the new influenza to be the cause of such a dramatic clinical scenario.
Recent literature reports acute respiratory failure as a possible presentation of influenza A infec- tion specially in young adults, with severe respiratory distress requiring intensive care treatment [5] [6] [7] [8] .
The association between respiratory infections and acute asthma exacerbation has been reported with lower incidence in adult patients compared to children [9, 10] admitted to hospital with acute exacerbation of asthma. A lower rate of asthma exacerbation from such infections in adults can be attributed to the delayed presentation of adults for management, as in our case, and the more rapid clearing of viruses, which lead to increased difficulty in isolation of viruses in adults.
In refractory asthma, when aggressive treatment with nebulised or intravenous beta-2 agonists, subcutaneous epinephrine, nebulised anticholinergics, intravenous corticosteroids, intravenous aminophylline and magnesium sulphate do not succeed, patients can be supported by mechanical ventilation to correct hypoxemia and hypercapnia. Despite, we routinely use NIV as a means of avoiding intubation, given the patient's severe clinical conditions we preferred not to unduly delay intubation. However positive pressure ventilation with high inspiratory pressures can cause barotraumas and volutrauma and can result in a permanent deterioration of pulmonary function. For these reasons ECMO, although costly and invasive, can be an effective treatment in selected patients, able to shift them from decompensated to compensated status asthmaticus. ECMO can only be regarded as a bridge to recovery of pulmonary function, allowing the lungs to rest so preventing complications related to aggressive and damaging mechanical ventilation.
Recently, data from International ECLS Registry on ECMO applied to treat status asthmaticus between 1996 and 2006 has been retrospectively analysed [11] . Of 2,127 adult cases reported to the ELSO registry in the studied period, 1,257 were adult respiratory failure ECMO cases. Of these 1,257 cases, asthma was the primary indication to ECMO in only 24 patients. In those patients EC-MO was veno-venous in the majority of cases, its duration was shorter if compared to other indications, and was effective in treating the decompensated respiratory function. Outcome data from these patients revealed that ECMO for status asthmaticus is associated with a favourable survival rate (83.4% to hospital discharge) compared to other ECMO indications. However the complications rate in the asthmatic group seemed to be comparable with other adult ECMO indications, suggesting that a shorter duration of ECMO, as in asthmatic patients, does not reduce the number of complications.
Influenza A H1N1 respiratory distress is relatively frequent among patients with a history of asthma accounting for 28% hospitalised for severe lung diseases [12] . In fatal cases of influenza H1N1 pathological findings were similar to those found in fatal cases of avian influenza H5N1 [13] . In such infections viral replication in the lower respiratory tract is believed to trigger cytokine deregulation [14] , therefore, although the pathogenesis of respiratory failure in patients with 2009 influenza A H1N1 infection is not defined, it may be similar to that of H5N1, and the modified cytokines imbalance may be the initial stimulus to asthma deterioration.
Despite the need for amines to increase arterial blood pressure, the patient did not fullfil the criteria for severe sepsis [15] . We used high dose steroid therapy. According to the literature reports more than 34% of H1N1-virus severe infections were treated with corticosteroids. This data together with other reports may suggest a possible lifesaving use of corticosteroids at a stress dose in severely ill patients with an H1N1-virus infection that is not responding to the most advanced treatments [16] . Corticosteroid therapy has been used in varied doses for sepsis and related syndromes for more than 50 years, with no clear benefit on mortality. Since 1998, studies have consistently used prolonged low-dose corticosteroid therapy, and analysis of this subgroup suggests a beneficial drug effect on short-term mortality [17, 18] .
We conclude that a high suspicious of influenza A virus should always be maintained in abrupt acute respiratory distress presenting with severe pneumonia and asthma exacerbation, therefore prompting immediate antiviral treatment, and that ECMO can be a life saving treatment in influenza A triggered status asthmaticus if its application is not delayed when drugs administration and mechanical ventilation fail.
